Recoverin in cultured human retinoblastoma cells: enhanced expression during morphological differentiation.
Recoverin is a calcium-binding protein expressed in retinal photoreceptors. It appears to delay the termination of the phototransduction cascade by blocking the phosphorylation of photoexcited rhodopsin. The goal of this study was to determine if recoverin mRNA and protein are expressed in cultured human Y79 retinoblastoma cells, so that this cell line could be used as a model to study the mechanism of recoverin gene expression in the retina. A cDNA encoding human recoverin was PCR cloned and used for prokaryotic expression of recoverin protein. Polyclonal antibodies raised against pure recombinant recoverin were used for western blotting and immunocytochemistry of Y79 cells grown as attachment cultures in the presence of the differentiating agents dibutyryl cyclic AMP (dbcAMP) or butyrate. Northern blot analysis was performed on mRNA extracted from Y79 cells that were also treated with the differentiating agents. In Y79 cell monolayer cultures, recoverin was immunolocalized to the cell cytoplasm, and immunoreactivity was increased dramatically by the addition of 2 mM butyrate to the culture medium. Butyrate treatment also caused an increase in the development of neurite-like cellular processes. Addition of 4 mM dbcAMP resulted in a moderate increase in both recoverin immunoreactivity and number of cellular processes. Western and northern blots of butyrate and dbcAMP-treated Y79 cell cultures demonstrated an increase in recoverin protein and RNA expression, respectively, comparable with that observed with immunocytochemistry. These data suggest that, under the influence of the differentiating agent butyrate, Y79 cells exhibit an increase in expression of the photoreceptor protein recoverin and a concomitant morphological differentiation toward a neuronal phenotype.